The increased prevalence of gall stones in Crohn's disease is thought to be related to depletion of the bile salt pool due either to terminal ileal disease or after ileal resection. This study was designed to examine whether this hypothesis is correct and explore alternative explanations. Two 
Several studies have shown an increased prevalence of gall stones in patients with inflammatory bowel disease. Surveys using cholecystography have shown gall stones in 30-34% of patients with Crohn's disease. ' and is 24-5% in patients after ileostomy or ileal resection for inflammatory bowel disease. 5 The pathogenesis of gall stones in these patients is usually attributed to the disturbance in the enterohepatic circulation of bile salts because of disease or removal of terminal ileum. 6 The accepted mechanism is that intestinal disease or resection leads to a decrease in the total bile acid pool, leading to supersaturated gall bladder bile, which predisposes to gall stone formation. It is now clear, however, that lithogenic bile alone will not lead to cholelithiasis, and There was some evidence that sex may be a risk factor for symptomatic gall stones. Of 42 women with gall stones, 14 (33%) were symptomatic, whereas only four (15°/) of 27 men with gall stones had symptoms (x =2 92, df=1, p=0 09).
Age
The median age at which gall stones were detected was 47 years (range 20-82). The median age of the 179 patients without gall stones was 39 years (range . The prevalence of gall stones increased with age and was 42°, in patients over 60 years of age (Fig 2) . The association of gall stones with age was statistically significant (X2 treid) =10 0, df= 1, p=0 002).
Duration ofdisease
The median duration of Crohn's disease among patients with gall stones was 19 years (range 1-54) at the time of diagnosis of the gall stones.
The median duration of Crohn's disease in patients without gall stones was 13 years (range 1-50). Figure 3 shows the prevalence of gall stones related to the duration of Crohn's disease. Furthermore, the risk of gall ston strongly associated with the number of p laparotomies (X2(trend)=14-06, df= 1, p (see Fig 5) . No of laparatomies Figure 5 : Prevalence ofgall stones and number ofprevious laparotomies.
old is 5-15% and about 25% above this age. The equivalent figures for gall stone prevalence in men are 4-10% and 10-15% respectively.'°" Gall stones were associated with increasing duration of Crohn's disease but this factor was associated with age.
In contrast with studies of gall stone prevalence in the general population, sex was not a risk factor for gall stones in Crohn's disease. Surveys ofthe general population suggest that the female: male ratio is highest in the younger age groups, falling to a ratio of 2:1 above 50 years of age.' "1
Our study has shown no relation between gall stones and the site of macroscopic disease or resection. It is possible that there were differences between the groups in the extent of microscopic ileal disease and degree of ileal dysfunction as we did not assess ileal function, and the site of disease was determined with conventional radiological techniques. The increased prevalence of gall stones has been attributed to either ileal disease or ileal resection.'-Depletion of the bile salt pool has been proposed as the likely mechanism leading to lithogenic bile. ' 12 2 This theory is attractive but not universally accepted as some authors have found normal or even low cholesterol saturation of bile after ileal resection. ' " Previous laparotomy was a significant, independent risk factor for the development of gall stones, and the risk increases with the number of operations. Patients with Crohn's disease treated without surgery had a 13% prevalence of gall stones, which is similar to that reported in the general population.'" Whether severity of disease is also a risk factor for the development of gall stones cannot be determined from our data as most patients who require surgery have either severe disease or a complication of Crohn's disease.
Gall stones have been reported after cardiac surgery,'6 bariatric surgery,'7 and gastrectomy. '8 One study found a 28% cumulative prevalence of gall stones within three years of major abdominal surgery. 9 Gall bladder sludge occurred in nearly half the patients within one month of gastrectomy and 18% eventually develop gall stones.20
As well as occurring commonly after abdominal surgery, biliary sludge occurs commonly after prolonged fasting,2' during total parenteral nutrition,2223 and among patients in intensive care units.24 Biliary sludge formation is associated with 'bowel rest' and gall bladder stasis, and is a precursor of gall stones.7 20-23 25 Patients with Crohn's disease requiring surgery are often subject to prolonged fasting or total parenteral nutrition and this may explain the high prevalence of gall stones after surgery in this study. We have not studied gall bladder motility and sludge formation after surgery in patients with Crohn's disease, and such studies are needed to examine the importance of these factors in the pathogenesis of gall stones. Our findings, however, that the number of previous operations was a significant, independent risk factor for the development of gall stones, and that site of disease or of resection were not risk factors, lead us to suggest that surgery itself, or factors associated with the operation predispose to gall stones. Mechanisms other than ileal dysfunction may be important in the pathogenesis of gall stones in Crohn's disease.
